[Expression and purification of human beta-secretase (BACE1) in Pichia pastoris].
To generate active recombinant human beta-secreatase (BACE1) for studying its interaction with its inhibitors, we constructed two recombinant plasmids, pPIC9K-MetBACE22 (bearing pro-bace1 gene) and pPIC9K-MetBACE46 (bearing bace1 gene). These two plasmids were then transformed into Pichia pastoris GS115 by electroporation to obtain the recombinant strains 9k-B22 and 9k-B46. After induction in buffered methanol complex medium, we found the supernatant activity of 9k-B22 significantly higher than that of 9k-B46. The culture filtrate of 9k-B22 was concentrated, and then purified by HisTrap affinity column. The purified proteins, showing good BACE1 protease activity, were found to be a mixture of glycoproteins because they can be stained by periodic acid-Schiff reagent. After this mixture was treated with Endo H(f) (a recombinant protein of endoglycosidase H), we found two new adjacent bands around 50 kDa on SDS-PAGE. These two bands were cut and subjected to peptide mass fingerprint analysis, and identified as proBACE1 and BACE1 proteins. Enzyme assays revealed that the activities of both BACE1 proteins in glycosylated and deglycosylated form were lower than that of commercial BACE1 (expressed in HEK-293), inferring glycosylation and the type of glycosylation are crucial to the activity. However, we found no apparent difference in the inhibition of those all above three enzyme forms by one known BACE1 inhibitor. This observation demonstrated that the glycosylation of BACE1 by Pichia pastoris does not affect its interaction with this inhibitor. After optimization of culture conditions, the production of BACE1 in Pichia pastoris was enhanced to about 1 mg/L. This work enables us to further investigate the interaction of BACE1 and its inhibitors, and assists in discovering and optimizing BACE1 inhibitors as anti-Alzheimer's disease agents.